What Behaviors Are Important for Successful Weight Maintenance? by Nakade, Makiko et al.
Hindawi Publishing Corporation
Journal of Obesity
Volume 2012, Article ID 202037, 7 pages
doi:10.1155/2012/202037
Research Article
What Behaviors Are Important for Successful
WeightMaintenance?
Makiko Nakade,1 Naomi Aiba,2 AkemiMorita,1 Motohiko Miyachi,3
Satoshi Sasaki,4 andShaw Watanabe1
1Nutritional Epidemiology Program, National Institute of Health and Nutrition, 1-23-1 Toyama, Shinjuku-ku,
162-8636 Tokyo, Japan
2Department of Nutrition and Life Science, Kanagawa Institute of Technology, 243-0292 Kanagawa, Japan
3Health Promotion and Exercise Program, National Institute of Health and Nutrition, Tokyo, Japan
4Department of Social and Preventive Epidemiology, School of Public Health, The University of Tokyo,
113-0033 Tokyo, Japan
Correspondence should be addressed to Makiko Nakade, makikon@nih.go.jp
Received 14 September 2011; Revised 13 December 2011; Accepted 13 December 2011
Academic Editor: R. Prager
Copyright © 2012 Makiko Nakade et al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly
cited.
Purpose. To examine behavioral factors related to successful weight maintenance. Methods. Subjects were 90 middle-aged
participants who attended a weight loss program and were followed for one year. The subjects were classiﬁed into either successful
weight maintainers (maintained a weight loss of 5% or more from their initial weight for one year) (SWM) or unsuccessful weight
maintainers (USWM), and weight control practice, stress, obstacles, support, and self-eﬃcacy during the program and follow-
up period were compared. Results. SWM had mean loss of 12% from their initial weight during the program. They showed a
greater improvement in their regularity of eating, walked more, and felt less stress regarding their increased physical activity than
the USWM. During the follow-up period, signiﬁcantly more SWM participants had self-eﬃcacy (for measuring weight, practicing
dietaryobjective,andassessingthepracticeandkeepingrecords),actuallykeptrecordsandmeasuredweightmorethantheUSWM
participants. In contrast, more USWM participants felt stress about measuring weight. Conclusion. In addition to a substantial
initial weight loss due to an increased amount of physical activity, having a higher self-eﬃcacy and consistently keeping records of
one’s activities, as well as regularly weighing themselves, may be important for successful weight maintenance.
1.Introduction
Obesity is a leading metabolic disease globally [1]. In Japan,
one-third of men aged 30–60 and one-ﬁfth of women over
40 years of age are overweight or obese (body mass index
(BMI) 25kg/m2 and over) [2]. Although the proportions of
overweight and obese people are less than those in Europe
and the United States, cardiovascular disease risk in the
Japanese population has greatly increased, even in those with
BMI less than 30kg/m2 [3, 4].
Losing weight has favorable eﬀects for overweight/obese
people; in particular, sustaining a loss of as little as 5–10%
of initial body weight is associated with signiﬁcant improve-
ment of obesity-related comorbidities [5, 6]. Therefore,
to date, a large number of weight loss programs that
incorporate a combination of dietary, physical activity, and
behavior modiﬁcation approaches have been conducted.
Short-term treatment eﬃcacy has dramatically improved
over recent decades [7]. However, the diﬃculty of long-
term weight maintenance has remained a serious problem.
According to the NIH Technology Assessment Conference
Panel,one-thirdtotwo-thirdsofthelostweightwasregained
within one year [8]. Moreover, meta-analysis regarding the
eﬀect of weight loss programs reported that, as a whole, only
23% of the lost weight was maintained after 4-5 years of
followup [9]. Therefore, increasing the weight maintenance
rate is a crucial issue.2 Journal of Obesity
Against this background, studies focused on individu-
als who succeeded in maintaining lost weight have been
conducted. Previously, comparisons of weight gainers and
weight maintainers were primarily conducted; however,
inconsistent criteria of weight regain made it diﬃcult to
make comparisons across these studies. On the other hand,
recently, with evidence that at least 5% loss of initial body
weight is enough to improve obesity-related comorbidities,
focus has been placed on maintaining this criterion for
one year or longer [10], rather than preventing any regain.
Althoughcomparisonbetweensuccessfulweightmaintainers
according to this deﬁnition and unsuccessful weight main-
tainers has been conducted, there have still been only a
few studies focused on this topic. Teixeira et al. compared
pretreatment variables between successful participants (who
maintained 5% loss or more of their initial weight after
a weight loss program) and unsuccessful participants and
concluded that pretreatment psychological and behavioral
variables such as dieting history, outcome evaluations,
exercise self-eﬃcacy, and quality of life were the predictors of
successful weight maintenance [11]. However, in this study,
there is a possibility that other psychological and behavioral
factors during the intervention or follow-up period aﬀected
weight maintenance. Wing and Hill found speciﬁc behaviors
of successful weight loss maintainers among the subjects
of the National Weight Control Registry (NWCR) [12].
They shared common behaviors including eating a diet
low in fat, frequent self-monitoring of body weight and
food intake, and high levels of regular physical activity.
However, comparison with unsuccessful weight maintain-
ers was not conducted. Befort et al. compared successful
weight maintainers and unsuccessful weight maintainers and
reported that more successful weight maintainers ate more
fruits/vegetables,did more exercise, kept records,made plans
for exercise, and felt fewer barriers than unsuccessful weight
maintainers [13]. However, participants’ weight was self-
reported, response rate of the survey was only 47% and
weight maintenance for less than one year was included in
the analysis. In addition, as far as we know, there have been
no studies focused on this topic in Japan.
Saku Control Obesity Program (SCOP) is a behavioral
approach-based weight loss program developed in Japan.
In this study, we followed the participants for one year
and conducted a questionnaire survey about weight control
behaviors, stress, obstacles, and support from people during
the follow-up period and their conﬁdence in continuing
weight control behaviors in the future (self-eﬃcacy). We also
assessed stress, obstacles, support, self-eﬃcacy, changes in
energyintake,thenumberofstepswalkedperday,andeating
behavior during the weight loss program. The participants
were divided into either successful weight maintainers or
unsuccessful weight maintainers and the factors that are
importantforsuccessfulweightmaintenancewereexamined.
2.MaterialsandMethods
2.1. Study Subjects and Weight Loss Program. Subjects were
the participants of a one-year weight loss program (Saku
Control Obesity Program (SCOP)) held in Nagano prefec-
ture in Japan in 2007. Recruitment was conducted for people
aged 40 to 64 and with a body mass index of 28.4kg/m2
or more. Exclusion criteria were psychiatric conditions or
physical conditions that would preclude full participation
in the study. A total of 116 (57 men and 59 women) met
the study criteria and participated in the program. Written
information including the purpose of the study, assurance of
refusal,andsecurityofpersonalinformationwasprovidedto
each participant and written informed consent was obtained
from all participants. The study protocol was approved by
the ethics committee of the National Institute of Health and
Nutrition.
The program and physical measurement were conducted
at a dock center in Nagano prefecture. In the program, the
participants received individual counseling sessions about
energy restriction and group sessions for exercise at the
baseline and at 1, 3, 6, and 9 months. In the individual
counseling, several behavioral strategies such as goal setting
and self-monitoring were used. The participants found
lifestyle habits (diet, dietary habit and physical activities)
that needed improvement and set objectives to modify them
with the support of trained registered dietitians and exercise
instructors. In addition, they were instructed to self-monitor
weight daily, diet and implementation of the plans using
a self-monitoring sheet. The months between these ﬁve
face-to-face counseling sessions (i.e., at 2, 4, 5, 7, 8, 10,
and 11 months), participants reported their progress for
the previous month and their new plans for the following
month by mailing the records to the dietitians. The dietitians
checked these and sent back comments to each participant.
Only 5 participants dropped out during the program. After
the program, the participants signiﬁcantly lost weight from
81.0 ± 13.5kgto75.6 ± 12.2kg(P<0.001 by paired t-test,
data not shown).
2.2. Physical Measurement and Questionnaire Survey
2.2.1. At the Baseline and at the End of the Program. The
participants measured height and weight at the dock center.
Height was measured with shoes oﬀ, and body weight
was measured with light clothes in the fasting state in
the morning. Body weight was measured by Bioelectrical
Impedance Analysis (TB-220, Tanita Co., Japan). BMI was
calculated from the body weight (kg) divided by the height2
(m2)o fe a c hs u b j e c t .
The participants answered a diet history questionnaire
(DHQ) [14–16] and a questionnaire about eating behavior
[17] at the baseline and at the end of the program. Energy
intake was calculated using an ad hoc computer program for
DHQ, which was based on the food composition table in
Japan. The questionnaire about eating behavior was made by
the Japan Society for the Study of Obesity. This included 51
itemsbasedonthestatementsgivenbytheobeseparticipants
in a clinical survey. A four-point Likert scale (strongly
disagree/disagree/agree/strongly agree) was used in the ques-
tionnaire.Basedontheseitems,scoreswerecalculatedforthe
following eight eating behavior categories: (1) irregularity
of eating, (2) perception gap about the feelings of fullnessJournal of Obesity 3
and hunger, (3) preference for unhealthy foods, (4) eating on
unexpected occasions, (5) perception gap about constitution
and weight, (6) eating quickly, (7) motivation for eating, and
(8) total score. A higher score indicated that the participants
had more features characteristic of obese people. Daily step
countswereassessedusingauniaxialaccelerometer(Suzuken
Co., Japan). Each participant wore a uniaxial accelerometer
on his or her belt from the time of waking to going to bed for
two weeks before the baseline assessment and the assessment
at the end of the program [18]. Participants were unable to
view the data so that they would not consequently alter their
normal routines of physical activity. We used the mean step
counts for two weeks in the analysis.
Only at the end of the program, the participants
answeredaquestionnaireaboutstress,obstacles,andsupport
during weight loss program and conﬁdence to continue
weight control behaviors (practicing dietary objectives,
increasing physical activity, and self-monitoring for their
weight) (See Table 3). They answered all the questions with
“Yes” or “No.”
2.2.2. At the End of the Followup. The participants were
followed for one year after the program without any
intervention. They visited the dock center again at the end
of the followup and physical measurement (height and
weight), assessment of daily step counts for two weeks, and a
questionnaire survey were conducted.
Inthequestionnaire,theparticipantswereaskedwhether
or not they had any weight control strategies that they
had learned in the program (setting objectives for diet and
physical activity and practice, and self-monitoring for such
practice, weight, and diet), whether or not they experienced
any stress or obstacles, and also whether they had any
support from people, and ﬁnally if they had conﬁdence to
continue the weight control behaviors in the future (see
Table 4). They answered all the questions with “Yes” or
“No.” A question on the frequency of weight measuring
(times/week) was also included in the questionnaire.
2.3. Statistical Analysis. Because among the 111 subjects
who completed the program, 21 subjects did not attend
follow-up physical measurement, analyses were based on 90
participants (44 men and 46 women). Using the Institute of
Medicine (IOM)deﬁnition [10], successfulweight maintain-
ers (SWM) were deﬁned as those who maintained a weight
loss of 5% or more of their initial weight at one year’s follow-
up assessment and the others were deﬁned as unsuccessful
weight maintainers (USWMs).
ThepercentageofmenwascomparedbetweenSWMand
USWM by chi-square test. Age, height, weight, and BMI at
the baseline and weight and BMI at the end of the program
a n df o l l o w u pw e r ec o m p a r e db yt-test. Mean energy intake,
the number of steps walked per day, and the scores for
eating behavior at the end of the program between SWM
and USWM were compared using analysis of covariance
(ANCOVA) adjusting for age, sex, and baseline values.
Stress, obstacles, and support during weight loss program
and conﬁdence to continue weight control behaviors in the
f u t u r eb e t w e e nS W Ma n dU S W Mw e r ec o m p a r e db yl o g i s t i c
regression analysis both without any adjustment and after
adjusting for age, sex, and baseline weight. Weight control
activities, stress, obstacles, and support during the follow-
up period and conﬁdence in the future between SWM and
USWM were also compared by logistic regression analysis
both without any adjustment and after adjusting for age,
sex, and baseline weight. Frequency of measuring weight was
compared by ANCOVA adjusting for age, sex, and baseline
weight. The number of steps walked per day at the end of
thefollowupbetweenSWMandUSWMwascomparedusing
ANCOVA adjusting for age, sex, and the value at the end of
the program (or value at the baseline).
P values of less than 0.05 were considered signiﬁcant. All
statistical analyses were carried out using SPSS for Windows
(version 16.0; SPSS Inc., Japan).
3. Results
Among the 90 participants, 36 participants were classiﬁed
into successful weight maintainers (SWMs) and 54 were
classiﬁed into unsuccessful weight maintainers (USWMs).
Baseline characteristics and changes in weight and BMI
in each SWM and USWM group are shown in Table 1.T h e r e
were no signiﬁcant diﬀerences in the proportion of men,
baseline age, height, weight, and BMI between the groups.
At the end of the program and followup, BMI values in
the SWM group were signiﬁcantly lower than those in the
USWM group. On average, the SWM group had lost 12.0%
from the baseline weight at the end of the program and still
maintained 9.9% loss from the baseline at the end of the
followup. On the other hand, the USWM group had lost
3.1% weight at the end of the program and maintained only
0.7% loss at the end of the followup.
3.1.ComparisonbetweenSWMandUSWMduringtheWeight
Loss Program. Comparisons of the changes in energy intake,
the number of steps walked per day, and the scores for
eating behavior in SWM and USWM are shown in Table 2.
The baseline score for perception gap about the feelings of
fullness and hunger in USWM was signiﬁcantly higher than
that in SWM (P = 0.019 by t-test, data not shown), but no
signiﬁcant diﬀerences were seen in the other scores, energy
intake, or the number of steps walked in a day. At the end
of the program, although no signiﬁcant diﬀerence was seen
in the energy intake, the SWM participants were found to
walk signiﬁcantly more than the USWM participants after
adjusting for age, sex, and baseline values. The score for
irregularity of eating in SWM was also lower than that of
USWM (namely., SWM had less irregularity in their eating
habits) at the end of the program.
Table 3 shows the results of comparisons between SWM
and USWM in terms of stress, obstacles, and support during
weightlossprogramandtheconﬁdenceofcontinuingweight
control behavior in the future. On the whole, fewer SWM
participants felt stress and obstacles in regard to carrying
out the dietary objectives, increasing physical activity, and
regularly weighing themselves than USWM. In addition,
m o r eS W Mw e r ec o n ﬁ d e n ta b o u tc a r r y i n go u ts u c hw e i g h t
control behavior than USWM. Signiﬁcant diﬀerences were4 Journal of Obesity
Table 1: Comparison of baseline characteristics and changes in weight and BMI.
USWM (n = 54) SWM (n = 36) Pc
Baseline
Men (%) 23 (42.6) 21 (58.3) 0.143
Age (yr) 54.9 ±6.05 4 .8 ±6.8 0.930
Height (cm) 161.3 ±8.6 163.3 ±10.0 0.317
Weight (kg) 79.1 ± 11.18 4 .7 ±17.1 0.064
BMI (kg/m2)3 0 .3 ±3.03 1 .6 ±4.8 0.120
A tt h ee n do ft h ep r o g r a m
Weight (kg) 76.6 ± 11.07 4 .3 ±14.6 0.382
BMI (kg/m2)2 9 .5 ±2.92 7 .9 ±4.2 0.033
A tt h ee n do ft h ef o l l o w u p
Weight (kg) 78.6 ± 11.57 6 .0 ±14.6 0.356
BMI (kg/m2)3 0 .3 ±3.12 8 .6 ±4.1 0.027
Weight change from baseline (%)a −3.1 ±4.3 −12.0 ±5.8
Weight change from baseline (%)b −0.7 ±3.1 −9.9 ±5.2
Values are means ± SD. BMI: body mass index. SWM: successful weight maintainers. USWM: unsuccessful weight maintainers.
aBetween baseline and after intervention.
bBetween baseline and followup.
cProportion of men was compared by chi-square test. Age, height, weight, and BMI were compared by t-test.
Table 2: Changes in energy intake, the number of steps walked per day, and the scores for eating behavior in successful weight maintainers
and unsuccessful weight maintainers.
USWM SWM
n Baseline At the end of
the program n Baseline At the end of
the program Pa
Energy intake (kcal/day) 53 2098 ±710 2030 ±667 36 2388 ±799 2247 ±683 0.851
Walking steps (steps/day) 42 8395 ±3035 9578 ±3055 33 8559±3338 11185±3677 0.028
Total score 51 95.9 ±20.19 0 .6 ±19.23 3 9 6 .1 ±16.08 6 .0 ±16.7 0.099
Irregularity of eating 51 15.9 ±4.11 5 .4 ±3.63 3 1 6 .1 ±4.51 4 .3 ±3.7 0.033
Perception gap about the feelings of fullness and
hunger 51 10.5 ±3.89 .9 ±3.43 3 8 .9 ±2.38 .2 ±2.4 0.150
Preference for unhealthy foods 51 13.4 ±4.31 3 .0 ±3.83 3 1 4 .0 ±3.91 2 .7 ±3.9 0.108
Eating on unexpected occasions 51 6.9 ±2.96 .6 ±2.83 3 6 .8 ±2.56 .3 ±2.1 0.787
Perception gap about constitution and weight 51 17.4 ±3.01 5 .9 ±3.53 3 1 6 .9 ±4.11 5 .1 ±4.6 0.553
Eating quickly 51 11.9 ±3.81 0 .9 ±3.83 3 1 2 .4 ±3.11 0 .2 ±2.8 0.178
Motivation for eating 51 20.0 ±6.11 8 .8 ±5.83 3 2 1 .0 ±4.71 9 .2 ±5.0 0.499
Values are means ± SD.
aANOVA adjusting for age, sex, and baseline value was conducted.
SWM: successful weight maintainers, USWM: unsuccessful weight maintainers.
seen in the items regarding the stress associated with
increasing their physical activity (odds ratio (95% conﬁdent
interval) after adjusting for age, sex, and baseline weight was
0.36 (0.14–0.94)).
3.2. Comparison between SWM and USWM during the Fol-
lowup Period. Comparisons of weight control practice,
stress, obstacles, and support during the follow-up period
and conﬁdence to continue weight control behaviors in the
future (self-eﬃcacy) between SWM and USWM are shown
in Table 4.
Signiﬁcantly more SWM participants answered yes to the
questions about self-eﬃcacy for practicing dietary objective,
measuring weight, and assessing the practice and keeping
records than the USWM participants both without adjust-
ment and after adjusting for age, sex, and baseline weight.
Odds ratios (95% conﬁdent interval) after adjusting for
age, sex, and baseline weight were 5.45 (1.92–15.45), 2.79Journal of Obesity 5
Table 3: Comparisons of participants’ stress, obstacles and support during weight loss program and conﬁdence to continue weight control
behaviors in the future between successful weight maintainers and unsuccessful weight maintainers.
USWM SWM Crudea Adjustedb
Total (%) Total (%) OR 95% CI OR 95% CI
(1) Practicing objectives for the diet
Did you feel stress about practicing the dietary objective? (Yes) 53 (52.8) 35 (45.7) 0.75 (0.32–1.77) 0.62 (0.24–1.57)
Did you have any obstacles to practicing the dietary objective? (Yes) 54 (38.9) 36 (30.6) 0.69 (0.28–1.69) 0.80 (0.31–2.03)
Did you receive any support from people around you? (Yes) 54 (48.1) 36 (61.1) 1.69 (0.72–3.99) 1.34 (0.53–3.38)
Are you conﬁdent in practicing the dietary objective in the future? (Yes) 54 (72.2) 35 (88.6) 2.98 (0.90–9.89) 3.41 (0.97–12.03)
(2) Increasing physical activity and practice
Did you feel stress about increasing physical activity? (Yes) 54 (55.6) 35 (28.6) 0.32 (0.13–0.79) 0.36 (0.14–0.94)
Did you have any obstacles to increasing physical activity? (Yes) 54 (42.6) 36 (27.8) 0.52 (0.21–1.28) 0.55 (0.21–1.45)
Did you receive any support from people around you? (Yes) 54 (25.9) 36 (36.1) 1.62 (0.65–4.02) 1.65 (0.60–4.54)
Are you conﬁdent in increasing physical activity in the future? (Yes) 54 (61.1) 36 (77.8) 2.23 (0.86–5.80) 2.28 (0.79–6.54)
(3) Self-monitoring for weight
Did you feel stress about measuring your weight? (Yes) 54 (38.9) 36 (25.0) 0.52 (0.21–1.33) 0.51 (0.18–1.44)
Did you have any obstacles to measuring your weight? (Yes) 54 (29.6) 36 (16.7) 0.48 (0.17–1.36) 0.47 (0.15–1.45)
Are you conﬁdent in measuring your weight in the future? (Yes) 54 (72.2) 36 (86.1) 0.42 (0.14–1.28) 0.39 (0.12–1.31)
SWM: successful weight maintainers, USWM: unsuccessful weight maintainers. alogistic regression analysis.
blogistic regression analysis after adjusting for age, sex, and baseline weight.
(1.06–7.34), and 2.71 (1.08–6.81), respectively. In addition,
signiﬁcantly more SWM participants answered yes to the
questions about measuring weight and keeping records for
assessing their practice (odds ratios after adjusting for age,
sex, and baseline weight were 5.84 (1.11–30.88) and 3.26
(1.29–8.22), resp.). The frequency of weighing tended to be
higher in SWM than in USWM (0.83 ± 0.35 times/week
versus 0.65 ± 0.41 times/week, P = 0.052 by ANCOVA after
adjustingforage,sex,andbaselineweight(datanotshown)).
The SWM participants felt signiﬁcantly less stress about
measuring weight than the USWM participants (odds ratio
after adjusting for age, sex, and baseline weight was 0.05
(0.01–0.55)). They also felt less stress regarding assessing
their practice and keeping records every day (odds ratio
without any adjustment was 0.35 (0.13–0.96)), but signiﬁ-
cance was not seen after adjusting for age, sex, and baseline
weight. There were no signiﬁcant diﬀerences in the other
items such as obstacles, support from people, increasing
physical activity, and self-monitoring for diet. The number
of steps walked per day at the end of the followup was also
not signiﬁcantly diﬀerent between the groups after adjusting
for age, sex, and the values at the end of the program (8894±
2867 in USWM and 10281±3202 in SWM, respectively, P =
0.664 (data not shown)), but the walking steps in SWM were
signiﬁcantly greater than that in USWM after adjusting for
age, sex, and baseline values (P = 0.048 (data not shown)).
4. Discussion
I nt h i ss t u d y ,w ee x a m i n e dw h a tb e h a v i o r a lf a c t o r sw e r e
diﬀerent between successful weight maintainers and unsuc-
cessful weight maintainers. In addition to their having been
only a few studies examining this topic using the IOM
deﬁnition, there were some limitations in each previous
study. In our study, there are various strengths, such as
that the weight was actually measured, follow-up rate was
relatively high (81%), and successful weight maintainers
were compared with unsuccessful weight maintainers.
In our study, the SWM participants showed a substantial
weightlossduringtheweightlossprogram;theylostmeanof
12.0% from their initial weight. They also showed a greater
improvement in their regularity of eating, walked more,
and felt less stress associated with increasing their physical
activity than the USWM participants. A previous study also
reported that successful weight loss participants perceived
fewer barriers for exercise [11]. And because the change
in energy intake was not signiﬁcantly diﬀerent between the
groups, whether or not a person can increase his/her physical
activity might be an important factor which distinguishes
those who demonstrate greater weight loss from those with
less weight loss, and this factor may aﬀe c ts u b s e q u e n tw e i g h t
maintenance.
During the follow-up period, the SWM participants had
higher self-eﬃcacy about weight control behaviors (such
as activities to achieve the dietary objective, measuring
weight, and assessing activities and keeping records), and
actually kept records and measured weight. Our results were
consistent with previous studies. For example, a review study
that examined psychological factors of weight maintenance
and relapse in obesity suggested that higher self-eﬃcacy was
one of the important factors that aﬀect weight maintenance
[19]. In addition, study of the National Weight Control
Registry members showed that frequent self-weighing was
related to weight maintenance [12, 13]. In this study,6 Journal of Obesity
Table 4: Comparisons of participants’ weight control practice, stress, obstacles and support during follow-up period and conﬁdence in the
future between successful weight maintainers and unsuccessful weight maintainers.
USWM SWM Crudea Adjustedb
Total (%) Total (%) OR95% CI OR95% CI
(1) Setting objectives for diet and practice
Did you set an dietary objective during the past year? (Yes) 54 (64.8) 36 (77.8) 1.90 (0.72–4.98) 2.47 (0.84–7.25)
Did you practice the dietary objective? (Yes) 52 (75.0) 35 (74.3) 0.96 (0.36–2.58) 1.05 (0.36–3.07)
Did you feel stress about practicing the dietary objective? (Yes) 43 (46.5) 31 (32.3) 0.55 (0.21–1.43) 0.68 (0.25–1.87)
Did you receive any support from people around you? (Yes) 44 (47.7) 31 (54.8) 1.33 (0.53–3.34) 1.12 (0.42–3.03)
Are you conﬁdent in practicing the dietary objective in the future? (Yes) 53 (43.0) 36 (80.6) 5.40 (2.01–14.51) 5.45 (1.92–15.45)
(2) Setting objectives for increasing physical activity and practice
Did you set an objective for increasing physical activity during the past
year? (Yes) 54 (53.7) 36 (44.4) 0.69 (0.30–1.61) 0.63 (0.26–1.52)
Did you feel stress about increasing physical activity? (Yes) 45 (48.9) 34 (41.2) 0.73 (0.30–1.80) 0.88 (0.34–2.32)
Did you have any obstacles to increasing physical activity? (Yes) 48 (31.3) 34 (41.2) 1.54 (0.62–3.85) 2.12 (0.75–6.00)
Did you receive any support from people around you? (Yes) 48 (29.2) 34 (32.4) 1.16 (0.45–3.01) 1.17 (0.44–3.14)
Are you conﬁdent in increasing physical activity in the future? (Yes) 54 (63.0) 36 (52.8) 0.66 (0.28–1.55) 0.56 (0.22–1.40)
(3) Self-monitoring for weight
Did you measure your weight? (Yes) 54 (79.6) 36 (94.4) 4.35 (0.90–20.95) 5.84 (1.11–30.88)
Did you feel stress about measuring your weight? (Yes) 47 (27.7) 34 (2.9) 0.08 (0.01–0.64) 0.05 (0.01–0.55)
Did you have any obstacles to measuring your weight? (Yes) 47 (14.9) 34 (17.6) 1.22 (0.37–4.04) 0.92 (0.24–3.60)
Are you conﬁdent in measuring your weight in the future? (Yes) 53 (52.8) 36 (75.0) 2.68 (1.06–6.77) 2.79 (1.06–7.34)
(4) Self-monitoring for practice
Did you keep records for assessing your practice every day? (Yes) 54 (24.1) 36 (52.8) 3.52 (1.43–8.71) 3.26 (1.29–8.22)
Did you feel stress about assessing your practice and keeping records
every day? (Yes) 42 (73.8) 30 (50.0) 0.35 (0.13–0.96) 0.37 (0.13–1.04)
Did you have any obstacles to assess your practice and keep records
every day? (Yes) 43 (32.6) 32 (28.1) 0.81 (0.30–2.20) 0.74 (0.25–2.14)
Are you conﬁdent in assessing your practice and keeping records every
day in the future? (Yes) 53 (32.1) 36 (58.3) 2.96 (1.23–7.14) 2.71 (1.08–6.81)
(5) Self-monitoring for diet
Did you keep records for eating at least once a week? (Yes) 54 (22.2) 36 (36.1) 1.98 (0.78–5.04) 2.07 (0.78–5.51)
Did you have any obstacles to keep records for eating? (Yes) 47 (40.4) 34 (38.2) 0.91 (0.37–2.25) 0.95 (0.36–2.48)
Are you conﬁdent in keeping records for eating in the future? (Yes) 53 (28.3) 36 (33.3) 1.27 (0.51–3.16) 1.40 (0.52–3.74)
SWM: Successful weight maintainers, USWM: Unsuccessful weight maintainers. aLogistic regression analysis.
bLogistic regression analysis after adjusting for age, sex and baseline weight.
more SWM participants measured their body weight, and
weighing frequency tended to be greater than that in the
USWM participants. The participants might have been able
to identify weight gain at an early stage by self-monitoring
of weight and could control it. Keeping records was also
identiﬁed in a previous study [13]. Assessing practice and
keeping records may be related to increased motivation. If
the participants consistently undertook activities to meet the
objective and kept records, a sense of achievement could
develop, whichis a greatmotivator of weight controlpractice
and may contribute to weight maintenance.
Higher physical activity was often reported to be a factor
related to sustaining lost weight [11–13]. However, in this
study, there were no signiﬁcant diﬀerences in the items of
physical activity including setting objectives, stress, obstacle
and support. One possible reason for this inconsistent result
isthatbecauseweaskedtheparticipantsregardingincreasing
physical activity; the participants who had already increased
physical activity during the weight loss program and kept
it during the follow-up period might not answer yes to the
questions. Considering that SWM maintained signiﬁcantly
higher walking step counts than the USWM at the end of
the followup after adjusting for age, sex, and the baseline
values,keepinghigherphysicalactivitymay,relatedtoweight
maintenance. However, more studies are needed to examine
the role of physical activity in weight maintenance.
In this study, we deﬁned successful weight maintainers
(SWMs) as those who maintained a weight loss of 5% or
more of their initial weight at the one-year follow-up assess-
ment, and the others were deﬁned as unsuccessful weight
maintainers (USWMs). USWMs included the participants
who had not succeeded in achieving a 5% weight loss (we
named this group USWM1) and those who initially reached
a 5% weight loss but could not maintain it (we named thisJournal of Obesity 7
group USWM2). We therefore analyzed these two groups
(data not shown); at the end of the program, USWM2
walked signiﬁcantly more than USWM1. The results of
the increased number of steps walked per day in USWM2
were consistent with the results of SWM. In addition, more
USWM2 participants felt less stress and diﬃculty in carrying
out their dietary objectives than the participants in USWM1.
During the follow-up period, signiﬁcantly fewer participants
in USWM2 set dietary objectives than the participants in
USWM1. This might be one of the causes of decreased
motivation and weight gain.
In this study, we examined which behaviors were impor-
tant for successful weight maintenance. However, there are
limitationsinthisstudy;asalreadydiscussed,inthefollowup
survey, because we assessed only whether or not the partic-
ipants increased their physical activity, there is a possibility
that this aﬀected our results. Another limitation is that the
questionnaire surveys were conducted at the end of the
program/follow-up. Thus, the participants already knew the
amount of weight loss and this might aﬀect the participants’
answer to the questionnaires. However, in this study, we
identiﬁed the diﬀerencebetween successfulweight maintain-
ers and unsuccessful weight maintainers and some of these
results were consistent with the results of previous studies.
Because there have still been only a few studies focused on
this topic, more studies are needed to accumulate evidence.
5. Conclusion
The results of this study suggested that in addition to a
substantial initial weight loss due to an increased amount
of physical activity, having a higher self-eﬃcacy for weight
control behaviors, as well as keeping records of the activities
and regularly weighing themselves may be important factors
for successful weight maintenance. These results may be
useful to provide advice for individuals who have completed
weight loss programs.
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